Vaccination for non-small cell lung cancer has been studied in several large phase III trials over the past decade. They confirmed excellent tolerability, but could not demonstrate outcome benefits, despite promising earlier phase II randomised studies. MAGE-A3 as Adjuvant Non-Small Cell LunG CanceR ImmunoTherapy (MAGRIT), the largest therapeutic trial ever carried out in lung cancer, with appropriate setting, power and design, answered a long-existing question: therapeutic vaccination with current technologies does not work in lung cancer. The best strategy forward may be combination of neo-epitopes vaccines and checkpoint inhibitors.
Over the last decade, targeted agents have clearly improved treatment options for molecularly selected patients with advanced non-small cell lung cancer (NSCLC) harbouring an oncogene driver, such as an activating epidermal growth factor receptor (EGFR) gene mutation or an anaplastic lymphoma kinase (ALK) gene translocation. 1, 2 But for the majority of Caucasian patients, standard chemotherapy remains the preferred choice of treatment, in locally advanced stages, 3 and as primary treatment in metastatic disease, as only 15 to 20 % of patients have a treatable driver oncogene. 4 So there is room left for improvement of therapy.
Nowadays, immunotherapy becomes increasingly important in the treatment of NSCLC. There are two main approaches: one is antigenspecific immunotherapy or therapeutic cancer vaccination, the other is non-antigen-specific immunotherapy or immunomodulation, recently delivering great results with so-called immune checkpoint inhibitors. These agents are monoclonal antibodies that block the programmed death 1 (PD-1) receptor on the lymphocytes or its ligand (PD-L1) on tumour cells, in order to restore anti-tumour immunity. In recently presented results, the anti-PD-1 antibody nivolumab was clearly superior to docetaxel for relapse therapy of squamous NSCLC. How 1 versus 10.3 months) . However, because of the very low numbers in these subgroups, the meaning of these data is questionable.
In 2014, the results of the phase III MAGE-A3 as Adjuvant Non-Small Cell LunG CanceR ImmunoTherapy (MAGRIT) trial were presented. 9 This vaccine focuses on MAGE-A3, which is a protein that is not expressed in normal tissue, but appears in 35 % of early and up to 55 % of advanced stages of NSCLC. 10 The MAGE-A3 vaccine consists of a recombinant fusion protein (MAGE-A3 and protein D of Haemophilus influenzae) and a proprietary adjuvant system (AS02B). The MAGE-A3 vaccine is delivered for five administrations every 3 weeks, followed by eight administrations every 3 months. A proof-of-principle phase II randomised placebo-controlled study -conducted in MAGE-A3-positive patients with completely resected stage IB/II NSCLC -had shown a promising hazard ratio in disease-free survival. 11 Therefore, the large, worldwide, multicentre, double-blind phase III MAGRIT trial was developed. In this trial, MAGE-A3-positive patients with completely resected stage IB, II or IIIA NSCLC were randomised 2:1 to receive MAGE-A3 vaccine or placebo, after they also had received adjuvant chemotherapy as clinically indicated. Almost 14,000 surgical patients were screened, 4,210 tumours had MAGE-A3 expression and 2,312 patients were randomised. Unfortunately, the median disease-free survival in the overall population showed no significant difference, Another vaccine, TG4010, is still in phase III testing. It also targets MUC1, but, in contrast with tecemotide, the antigen is the full MUC1 protein. The adjuvant is a recombinant viral vector expressing the tumour-associated antigen MUC1 and interleukin-2. In the underlying phase II randomised study, patients with MUC1 positive non-radically treatable stage IIIB or IV NSCLC were randomly assigned to cisplatin-gemcitabine chemotherapy up to six cycles, with or without the TG4010 vaccine. 12 There was no significant difference in OS, but progression-free survival (PFS) at 6 months in the vaccinated group (43.2 %) met the pre-defined primary endpoint of a PFS above 40 %. The phase IIB/III TIME study now further explores the possible role of TG4010 vaccination in combination with standard first-line chemotherapy in MUC1-positive stage IV NSCLC (NCT01383148).
In conclusion, antigen-specific immunotherapy in NSCLC has been studied in several well-designed and sufficiently powered studies, with overall disappointing results. All of these trials have confirmed that vaccination therapy is very well tolerated, but could not demonstrate clinically useful benefits. The phase III trial with tecemotide showed interesting data, with a 10-month improvement in median OS after concurrent chemoradiotherapy for stage III NSCLC, but unfortunately further investigation was stopped. The MAGRIT trial, the largest therapeutic trial ever carried out in lung cancer, had an appropriate setting, power and design. The merit of this trial thus is that it answers a long-existing question: therapeutic vaccination with current technologies does not work in lung cancer.
Therefore better understanding of mechanisms of failure is needed.
We know that vaccination leads to a clear immune response (e.g. MAGE-A3 vaccination did result in antigen-specific antibodies and cytotoxic cells), but apparently this response is not sufficient to result in clinically relevant progress. The most plausible hypothesis is that the immune effectors generated by vaccination and demonstrated in the circulation, are not able to act once they come in the immunosuppressive micro-environment of the tumour. Therefore, the best strategy forward may be the combination of vaccines with neo-epitopes and checkpoint inhibitors, as the latter reverse this immunosuppressive environment. n
